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Abstract
Background & Aims—Barrett’s esophagus (BE) affects approximately 10% of patients with
chronic gastroesophageal reflux disease (GERD). Patients with BE are at risk for reduced health-
related quality of life (HRQoL) associated with GERD, in addition to the potential psychosocial
stress of carrying a diagnosis of a premalignant condition with a risk of esophageal adenocarcinoma
(EAC). We sought to systematically review the published literature on HRQoL of patients with BE.
Methods—We searched PubMed, PsycINFO, and CINAHL for relevant clinical trials using a
defined search strategy. We also manually searched relevant scientific meeting abstracts and related
articles in bibliographies. Eligible articles were case series, cohort studies, or clinical trials that
included one or more measures of HRQoL and/or quantitatively assessed burden of disease in patients
with BE. Effect sizes were calculated when possible.
Results—Our initial search identified 95 articles. After 2 physician review, 25 articles met inclusion
criteria. Data demonstrate that BE is associated with a significant decrement in HRQoL as measured
by both generic and disease-targeted instruments. In addition, patients with BE are at risk for
psychological consequences such as depression, anxiety and stress, which may be related to their
increased risk of EAC. Compared to subjects with GERD alone or the general population, a diagnosis
of BE also leads to increased healthcare utilization and spending.
Conclusions—Barrett’s esophagus compromises multiple facets of patients’ quality of life.
Physicians and researchers should incorporate patient reported outcomes data including HRQoL
measures when treating or studying patients with Barrett’s esophagus.
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Barrett’s esophagus (BE), originally described by Norman Barrett1 and later defined by Allison
and Johnstone 2, is a metaplastic change of the esophageal mucosa in which the normal
squamous epithelium is replaced by intestinalized columnar cells. Barrett’s esophagus is
associated with chronic gastroesophageal reflux disease (GERD) and carries an increased risk
of the development of esophageal adenocarcinoma 3–5.
Gastroesophageal reflux is a common condition affecting 10 to 20% of Americans on a regular
basis 6, and is associated with a number of symptoms including heartburn, chest pain, acid
regurgitation as well as the “extra-esophageal” manifestations of asthma, chronic cough, and
hoarseness. Nocturnal reflux symptoms can impact sleep and therefore affect daytime alertness
and productivity 7. Barrett’s esophagus is less prevalent than GERD, with an estimated
population prevalence of 1–2% 8–10. Amongst patients with reflux symptoms however, the
prevalence of BE has been reported to be as high as 18% and patients with BE often share
similar symptoms as those with GERD 8, 11. Because of the frequency of the above symptoms
and the related impact on lifestyle (e.g. alteration of sleep and eating patterns), persons with
GERD and BE may experience a reduction in their HRQoL compared to the general population.
Research in patient reported outcomes is a burgeoning field. Healthcare-related quality of life
(HRQoL), for instance, helps to focus attention on a patient’s experience with a particular
disease and to highlight the importance of treatment, particularly when decrements in HRQoL
are present. Health-related quality of life can be quantified with both generic and disease-
targeted instruments. Generic measures allow researchers to compare quality of life across
different disease states and with healthy controls. Disease-targeted measures are especially
useful when evaluating new treatments for specific disorders, as generic instruments may be
inadequately sensitive to detect improvements in domains specific to that disease. In addition
to generic and disease-targeted measures of HRQoL, measurements of “utility” also quantify
changes in quality of life precipitated by disease and therapy, and can be used in cost-
effectiveness analyses. A more detailed description of the specific HRQoL measures reported
in this review is included in Table 1, and further information of HRQoL assessment in
gastrointestinal disease has been published 12–15.
While the wealth of published data on HRQoL in GERD patients has been recently reviewed
by multiple authors 16–20, comparatively little has been published on HRQoL in patients with
a diagnosis of Barrett’s esophagus and to our knowledge, this topic has not previously been
systematically reviewed. Our hypothesis was that patients with BE are burdened by decreases
in HRQoL from GERD symptoms, as well as a possible decrement associated with carrying a
pre-malignant condition. Therefore, we performed a systematic review of the published data
on HRQoL in subjects with BE.
Methods
Two members of the study team (SDC and QKL) searched the PubMed search engine of
MEDLINE-indexed literature from the National Center for Biotechnology Information
(http://www.pubmed.gov) as well as the Cumulative Index to Nursing & Allied Health
Literature (CINAHL) database, and the psychiatric literature database “PsycINFO” through
September, 2008.
To identify relevant articles, we used the medical subject heading (MeSH) search terms “Barrett
esophagus” (which included articles published using the spelling “oesophagus”) and “quality
of life”, as well as the terms, “Barrett’s esophagus”, “Barrett esophagus”, “Barrett’s”,
“intestinal metaplasia” combined with the terms “quality of life”, “QoL”, “HRQoL”, “SF-36”,
“QOLRAD”, “GIQLI”, “burden”, and “economic impact”. We also searched the MeSH term
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“GERD” with the MeSH term “quality of life” in addition to the term “Barrett’s esophagus”.
In addition, we searched a subset of journals specializing in quality of life (Quality of Life
Research, Quality Review Bulletin, Qualitative Health Research, Health and Quality of Life
Outcomes, Quality & Safety in Health Care, Journal for Healthcare Quality, Quality in Health
Care, American Journal of Medical Quality, and the International Journal for Quality in
Health Care) for “Barrett’s esophagus.” We subsequently assessed the bibliographies of all
identified relevant articles (as well as reviews and letters to the editor) to identify data missed
on the initial literature search. We also hand searched abstracts from the published proceedings
of the 2003–2008 national meetings of the American College of Gastroenterology and the
American Gastroenterological Association. We limited our search to original studies on human
adults published after 1970, available in English.
Studies eligible for inclusion met the following criteria:
1. The study was a case series, cross-sectional study, cohort study, or clinical trial,
2. The study included a one or more quantitative measures of quality of life, and/or a
quantitative assessment of the burden of disease (e.g. financial or psychological
burden), and
3. The study presented data specifically on patients with Barrett’s esophagus.
We excluded individual case reports, reviews, summaries, comments and letters without new
clinical information. We also excluded cost-effectiveness studies or decision analyses unless
new quality of life data were presented. We excluded retrospective post-intervention studies,
and included interventional studies only if pre-operative HRQoL data were presented.
The reviewers (SDC and QKL) independently searched the literature using the pre-defined
strategy, and assessed abstracts to determine whether they were eligible for inclusion. If there
was disagreement or a discrepancy, the full article was reviewed to arrive at consensus. Data
from relevant studies (e.g. SF-36 scores) were extracted into tables and reviewed by all authors.
This methodology conformed to published guidelines for conducting systematic reviews 21,
22.
When sufficient data were reported, effect sizes (ES) were calculated using a construct-
anchored approach.23, 24 An ES of ≥0.5 is generally recognized as a clinically-relevant
difference.25 Since we were primarily interested in a cross-sectional assessment of HRQoL in
BE, effect sizes were computed based on changes between groups (e.g. BE vs. controls) using
the following equation:
Because of the heterogeneity of the measurements used in the studies reviewed, meta-analytical
techniques could not be used to combine results across all studies. Furthermore, even within
studies utilizing the same measure (e.g. SF-36, QOLRAD), meta-analytic techniques could not
be used due to variable study methodology (case-control vs. cohort), differential reporting of
measures (summary scores vs. subscale scores), and differences in study populations (BE as a
subset of GERD vs. BE alone).
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Quality of Life Measures
The studies reported in this review utilize a variety of quality of life measures including the
Medical Outcomes Study SF-36 26, 27, the Gastrointestinal Quality of Life Index (GIQLI)
28, the Quality of Life in Reflux and Dyspepsia questionnaire (QOLRAD) 29, the
Gastroesophageal Reflux Health-Related Quality of Life instrument (GERD-HRQL) 30, health
state utilities 12, and quantitative measures of psychologic symptoms, including the Hopkins
Symptom Checklist (SCL-90) 31, and the Hospital Anxiety and Depression Scale (HADS)
32. Table 1 describes the individual measures in detail and provides a simplified interpretation
key.
Search results
The initial PubMed, CINAHL, and PsycINFO search resulted in 82 studies. The bibliography
review identified an additional 6 studies, and the subspecialty society meeting abstract search
identified an additional 7 studies, rendering a total of 95. Of these studies, 70 were excluded
because they were not relevant (e.g. a trial in which BE patients were excluded), did not use
quantitative measures of HRQoL, or did so only after an intervention in the context of a
retrospective trial (e.g. post-esophagectomy). A total of 25 studies were included in the final
review (see Figure 1).
Five studies assessed BE patients with the SF-36, while three studies reported QOLRAD
results, and two reported GIQLI results. Four studies evaluated utility measures in patients
with BE. We also included 8 studies that did not use traditional QOL instruments, but
quantitatively assessed impact (psychological, financial, social, etc.) or burden of disease by
other measures. Nine studies included patients with BE as a subset of patients with GERD
symptoms, or a priori compared BE patients to GERD patients. The remaining 15 studies
included only patients diagnosed with Barrett’s esophagus.
Generic quality of life
The largest study, the ProGERD study, included patients with GERD and BE from Germany,
Austria and Switzerland, who were part of a prospective multi-center cohort study of GERD
patients on proton pump inhibitor (PPI) therapy 33. The trial included over 6,200 patients, 702
of whom had a diagnosis of BE (11% of cohort). At baseline, the mean SF-36 summary scores
of study patients were lower than general population norms. In comparison to the GERD only
patients, BE patients had a statistically significant decrease in the mean physical summary
score (42.6 ± 8.9 vs. 43.5 ± 8.8 for non-erosive GERD) and an increase in the mean mental
summary score (46.2 ± 11.7 vs. 43.9 ± 11.9 for non-erosive GERD). However, the authors
commented that while statistically significant, these differences may not be clinically relevant.
Indeed, the ES for the inter-group score differences were lower than 0.5, indicating minimal
clinical relevance. Gerson, Eloubeidi, and Lippmann also reported lower SF-36 scores
compared to the general population34–37. In Eloubeidi et. al, ES for SF-36 subscale scores
were large (0.6 – 1.6), when BE patients were compared to age and gender matched
controls37. See Table 2, Figure 2.
Disease-targeted quality of life
One study assessed GIQLI scores in patients with BE undergoing laparoscopic Nissen
fundoplication. Pre-operative GIQLI scores of 96.8 ± 9.3 (mean ± SD) were reported,
indicating reduced HRQoL compared to healthy individuals (122.6 ± 8.5) 38. Another, smaller
study in BE patients reported a similar mean baseline GIQLI score of 94.2 ± 17.4 39.
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The already-mentioned Pro-GERD study used QOLRAD to assess 702 BE patients, and found
that at baseline, the mean overall score was 4.6 ± 1.3, similar to the GERD cohort without BE
(ES = 0). The QOLRAD component scores were similar to the GERD cohort as well. Of
interest, following PPI therapy 82% of BE patients experienced a clinically relevant
improvement of 0.5 or more points, and 68% had a change of 1.0 or greater 33. Fisher et. al
also assessed QOLRAD scores in a small BE cohort, and reported a mean total score of 6.8 ±
1.5 (mean ± SD), which is higher than other studies 40. Scores were also reported for subscales
on food and drink (5.8 ± 1.25), emotional distress (6.1±1.15), sleep disturbance (6.2±1.15),
physical and social functioning (6.6±1.54), and vitality (6.0±1.22). High ES for these values
(1.1 – 1.9) indicates that in this study, BE patients had substantially better HRQoL than controls
based on the QOLRAD. See Table 3, Figure 3.
Health state utility
Gerson et. al assessed time trade-off utilities in BE patients for the continuum of disease
including nondysplastic BE (utility = 0.91), BE with low grade dysplasia (0.85), BE with high
grade dysplasia (0.77), and BE with adenocarcinoma of the esophagus (0.67) 35. Hur et. al
used the SG technique in a similar study, and reported utilities for nondysplastic BE (0.95),
intensive endoscopic surveillance for high grade dysplasia (0.90), and post-esophagectomy for
high grade dysplasia with subsequent dysphagia (0.92) 41. Gerson et. al conducted a study of
BE patients on and off PPI therapy, and found that time trade-off and SG utilities decreased
off therapy as expected (0.92 to 0.90 and 0.95 to 0.93 respectively) 42. Fisher et. al studied
“holistic scenario” utilities using the VAS method for 16 different treatment trajectories of BE
patients ranging from standard endoscopic surveillance (0.8) to BE with cancer diagnosis and
death during esophagectomy (0) (Table 4) 40.
Relationship between quality of life and symptoms
Gerson and colleagues assessed quality of life in BE patients both on and off PPI therapy using
the GERD HRQL 43. The investigators reported significantly lower (i.e. better) GERD-HRQL
scores for BE patients on PPI therapy compared with those off PPI therapy (mean 2.9 vs. 18.8).
None of the included studies used a both symptom severity measure and a HRQoL measure,
so as to better evaluate the contribution of GERD symptoms to HRQoL.
Burden of Endoscopic Surveillance
The impact of surveillance endoscopy on HRQoL in the Barrett’s population has been
investigated. Kruijshaar et. al studied 180 patients with BE (the majority of whom had
experienced more than 2 prior endoscopies) using a questionnaire that included the HADS
44. Overall, 59% of BE patients found endoscopy “burdensome,” with 47% reporting throat
ache post-procedure, and 14% reporting the procedure itself was painful. Patients reported
significantly increased levels of depression, anxiety, and distress during the week prior to their
endoscopy compared with the week after. Those who interpreted their risk of esophageal cancer
to be high had correspondingly higher levels of procedural discomfort and tended to find
endoscopy more burdensome.
Financial burden
A study of West Virginia’s Medicaid reimbursement for claims related to Barrett’s esophagus
found that the statewide cost of illness for Barrett’s esophagus tripled during a 3-year period
from 1995 to 1999. The cost of treating BE was reported to be over $1,200 per patient per year,
with pharmacy costs accounting for the majority of the cost. Compared with patients with
GERD alone and the general Medicaid population, costs for BE patients were 21% and 62%
higher, respectively 45. A similar study in a Veterans Administration Hospital population from
1999 found that outpatient costs for treating BE were $1,241 per patient per year (1997 dollars)
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46. Medications (63%) and endoscopic procedures (31%) accounted for the majority of this
cost, with proton pump inhibitors accounting for roughly 2/3 of the medication cost.
Interestingly, the authors reported that the medication costs for BE patients ($65/month) were
greater than those of patients with diabetes at the same facility ($63/month). A cost analysis
from the German ProGERD cohort reported the total direct and indirect costs per BE patient
per year were €680/year, approximately twice that of GERD patients.47 The majority of BE
costs in this study were also due to medications (71%). Also of note was that roughly 4% of
BE patients reported missing work days due to their diagnosis.
Another study assessed the impact of a diagnosis of BE on life and health insurance. The authors
of this study found that a diagnosis of BE was associated with a mean increase in life insurance
premiums of 177% 48. In addition, when asked about health insurance with BE as a preexisting
condition, only half of the queried companies responded. Of those who responded, 2/10
companies refused to provide insurance, and 8/10 demanded additional medical information
or an additional health assessment prior to providing a quote.
There are likely other unknown indirect costs associated with Barrett’s esophagus, but these
studies provide evidence of a sizeable increase in costs associated with BE compared to GERD.
Cancer risk perception
Several studies assessed patient perceptions of cancer risk in those with BE. A study of 92 U.S.
patients with BE undergoing endoscopic surveillance found that 68% of patients overestimated
their 1-year risk of developing esophageal cancer, and 38% overestimated their lifetime cancer
risk 49. A subsequent European study found that 20% of BE patients overestimated their
numerical 1-year cancer risk from Barrett’s esophagus 50.
Gerson et. al assessed time trade-off values in patients with mostly nondysplastic BE, assessing
trade-off of cancer risk. Lower mean time trade-off values were reported for esophageal cancer
(0.67 +/−0.19) and dysplasia (LGD 0.85+/−0.12 or HGD 0.77+/−0.14), than for the
nondysplastic state (0.91 +/− 0.13) (see Table 4).
Other investigators assessed fear of recurrence of cancer, worry of cancer, and levels of anxiety
and depression in patients with early neoplasia who were treated with endoscopic therapy vs.
surgical treatment, using the Worry of Cancer Scale (WOCS) and the HADS 51. The authors
reported significantly more fear of recurrence in the endoscopy group compared to the surgery
group based on the WOCS, but nonsignificant differences between groups with the HADS. Of
note, in this study all patients had minimal depression or anxiety at baseline (with scores <7
on the HADS).
A more recent study evaluated HRQoL in patients undergoing radiofrequency ablation for BE-
dysplasia at baseline and 12 months following therapy, comparing those with persistent
dysplasia to those with eradication of dysplasia 52. Those with eradication of dysplasia
demonstrated significantly less worry, less stress, and less sleep disturbance compared to those
with persistent dysplasia, indicating that successful treatment of dysplasia can lead to
improvement in certain components of HRQoL.
We found no studies that addressed fear of recurrence or cancer risk concomitantly with a
generic or disease-targeted HRQoL measure, so it is not possible to evaluate the extent that
cancer risk impacts the HRQoL decrement in Barrett’s esophagus.
Labeling Effect
A “labeling effect” occurs when the receipt of a disease diagnosis negatively impacts the quality
of life of the patient. This effect has been demonstrated in hypertension and hepatitis C, as well
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as other diseases.53, 54 Since BE is a premalignant condition, there is a significant risk for this
particular variety of HRQoL decrement. While we found no studies directly comparing HRQoL
in diagnosed to undiagnosed groups in BE patients, one group reported that a theoretical
labeling effect corresponding to a decrement in utility of 10% or more would render endoscopic
screening for esophageal cancer cost-ineffective 55. Future studies are needed to measure the
labeling effect in BE.
Psychological distress
In a study of BE patients with low-grade (LGD) and high-grade (HGD) dysplasia, both groups
reported moderate generalized “worry” regarding their diagnosis (41 and 48 out of 100 on a
VAS, respectively), and mild levels of depression (4 and 15/100) and amount of stress (11 and
17/100)52. A second study assessed the HRQoL in patients with BE using the SCL-9036. This
study showed that BE patients, in contrast to GERD patients, had higher (i.e. worse) scores in
the depression domain. Men with BE were found to have higher scores on multiple
psychological domains including anxiety, hostility, somatization, obsessive-compulsive, and
paranoia. Another study of BE patients undergoing endoscopic surveillance found that the BE
patients had higher anxiety scores than the general population at multiple time points on the
HADS56.
Quality of life following an intervention
Two prospective studies of laparoscopic fundoplication reported both pre-operative and
postoperative HRQoL data. Kamolz et. al reported GIQLI scores post-operatively (121.9 +/−
8.2, mean +/− SD) that were improved significantly compared to pre-operative scores (96.8 +/
− 9.3), and were comparable to those of healthy controls38. A second study reported post-
operative GIQLI scores of 113 ± 9.3 compared to 94.2 ± 17.4 pre-operatively39. A study of
treatment of dysplasia in BE with radiofrequency ablation demonstrated that improvement in
HRQoL was dependent on whether the treatment was curative52. As reported above, multiple
studies have demonstrated improved HRQoL on acid-suppresive therapy33, 43.
Discussion
Barrett’s esophagus affects millions in the US and yet there are few data on HRQoL in this
disorder. Despite the fact that the absolute risk of EAC is small 57 and that several cohort
studies have failed to demonstrate a lower life expectancy for those with BE 58, 59, patients
with BE tend to overestimate their cancer risk49. Patients may feel psychologically burdened
by the threat of developing EAC, which could negatively affect their overall quality of life.
Though addressed in few studies, there is evidence that a diagnosis of BE it is associated with
an increased risk of disease-related psychological distress. There is also evidence that patients
with BE who develop dysplasia may experience further decrease in quality of life, particularly
psychological distress and worry, which can be mitigated by successful treatment. In addition
to the cancer risk and psychological burden, patients with BE experience increased healthcare
utilization and cost of illness because of their diagnosis. It is generally recommended that
patients with BE undergo surveillance upper endoscopy at intervals of every 3 years or shorter
depending on their level of dysplasia. At least in one study, many BE patients found endoscopy
burdensome. In addition, BE patients participating in an endoscopic screening program will
have a higher cumulative chance of procedural complications with repeated (albeit low risk)
esophagogastroduodenoscopy. This increased healthcare utilization leads to increased costs to
patients and 3rd party payers as well.
The measured generic and disease-targeted HRQoL of BE patients appears to be comparable
to that of GERD patients. In the largest study that used the SF-36 and QOLRAD measures (the
ProGERD study), BE patients were a subset of GERD patients, and therefore presumably had
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similar symptoms. A significant limitation of such studies is that BE and GERD overlap, and
therefore it is difficult to separate each condition’s impact on HRQoL. In fact, some studies
have shown that patients with BE may experience fewer symptoms than GERD patients 60,
61. The reason for this phenomenon is not entirely clear, but it may be that the Barrett’s
epithelium is less sensitive to acid refluxate. Some BE patients might be expected to have
improved HRQoL compared to GERD patients, particularly if symptoms are minimal.
Furthermore, symptomless BE patients would be less likely to seek medical attention, and
therefore, may go undiagnosed. Such patients would likely have similar HRQoL to that of the
general population.
It also should be noted that HRQoL decrements from psychological distress due to BE are
dependent on how BE patients understand their cancer risk. This understanding is dependent
on how the condition is explained to them by their physician. Unfortunately, the extent of
cancer risk comprehension is difficult to measure and control for Additional studies that control
for symptom severity are needed to assess for the relative importance of BE-specific, non-
GERD symptom-related factors such as cancer risk. Additionally, the potential impact of more
sensitive surveillance methods, such as the newer imaging techniques, on HRQoL, is unclear.
Presumably any decrement in HRQoL due to psychological stress from cancer risk may be
partially ameliorated by better risk stratification.
As with all systematic reviews, though we followed a rigorous a priori search strategy, it is
possible that we missed articles pertaining to HRQoL in BE. We also may have missed relevant
studies since we restricted our search to English language publications. In many of the papers
we reviewed, BE patients represented a subset of the studied cohort of GERD patients, and
therefore it is possible that the BE patients studied (for the most part, those with reflux
symptoms) were not necessarily representative of the whole population of BE. In addition,
interpretation of data from HRQoL questionnaires can be complicated by issues of multiple
testing, particularly when comparing results from instruments with numerous subdomains.
Also, we report HRQoL measures developed for GERD. While these may be appropriate tools
with which to measure the BE population, such measures have not been validated specifically
in BE patients, and a disease-targeted quality of life measure does not exist for Barrett’s.
Therefore, it is possible that these measures do not completely capture the extent of HRQoL
perturbations in this population. Due to the heterogeneity of patient populations, study
methodology, and measurement tools (10 different quantitative measures of HRQoL or
psychological distress were used amongst the 25 studies), we were unable to pool data from
different studies or assess for publication bias, which likely would have strengthened our
conclusions.
Nevertheless, the studies highlight the spectrum of changes in quality of life seen in BE. A
diagnosis of Barrett’s esophagus has an impact on a variety of domains of quality of life,
increases healthcare and other costs, affects healthcare utilization and health behavior, and
carries the potential for morbidity (see figure 4). Future studies are needed to clarify the extent
to which cancer risk and symptoms influence quality of life for patients with Barrett’s
esophagus, and to what extent these effects can be mitigated with appropriate physician
counseling and therapy targeted at symptom relief. In the interim, providers caring for subjects
with BE should be aware of the implications of the diagnosis with respect to quality of life and
psychological effects, and be vigilant for any adverse effects after the diagnosis is made.
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Pilot graph of Medical Outcomes Short Form-36 (SF-36) subdomain scores measuring generic
quality of life in patients with Barrett’s esophagus compared to a healthy control population.
Lower scores on the SF-36 (i.e. towards center of graph) indicate worsened quality of life.
PF: Physical Functioning; RP: Role Limitations-Physical; BP: Bodily Pain; GH: General
Health; VT: Vitality; SF: Social Functioning; RE: Role Limitations-Emotional; MH: Mental
Health
*Control data from Ware64
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Total scores on the Quality of Life in Reflux and Dyspepsia questionnaire (QOLRAD)
measuring disease-targeted quality of life in patients with Barrett’s Esophagus compared to
patients with gastroesophageal reflux disease
*Control GERD data from Kulig et. al 33
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Impact of diagnosing Barrett Esophagus.
Modified from Dellon et. al Gastrointest Endosc 2007 Jan;65(1):31–5.
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